Higher mortality following admission to hospital at the weekend has been reported for several conditions. It is unclear whether this variation is due to differences in patients or their care. Status epilepticus mandates hospital admission and usually critical care: its study might provide new insights into the nature of any weekend effect. We studied 20,922 adults admitted to UK critical care with status epilepticus from 2010 to 2015. We used multiple logistic regression to evaluate the association between weekend admission and in-hospital mortality, comparing university hospitals with other hospitals. There were 2462 in-hospital deaths (12%). There was no difference in mortality after weekend admission to university hospitals, adjusted odds ratio (95%CI) 0.99 (0.84-1.16), p = 0.89. Mortality was less after weekend admission than after admissions Monday to Friday in hospitals not associated with a university, adjusted odds ratio (95%CI) 0.74 (0.64-0.87), p = 0.0001. There is no evidence that adults admitted to UK critical care at the weekend in status epilepticus are more likely to die than similar patients admitted during the week.
Introduction
Status epilepticus is a life-threatening syndrome of prolonged seizure activity. Each year there are [10] [11] [12] [13] [14] [15] [16] episodes per 100,000 persons in Europe and 18-41 episodes per 100,000 persons in the USA [1, 2] . Death accompanies status epilepticus in 10%-33% cases and it is followed by permanent disability in more than half of survivors [1, 3, 4] .
Differences in outcome after admissions at the weekend, compared with admissions Monday through Friday, have been described for general hospital admissions [5, 6] , intensive care unit (ICU) admissions [7] and after trauma [8] , myocardial infarction [9] , stroke [10] , emergency surgery [11] and cardiac arrest [12] . The inference that variation in outcome was caused by variation in provision of services led to proposals to make weekend clinical services the same as services Monday through
Friday [6, [13] [14] [15] . However, a number of studies suggest that variation in outcomes are due to variation in patients rather than their care, in part due to inconsistent coding of clinical events [16] [17] [18] [19] [20] . The absolute magnitude of the reported association is extremely small and thus vulnerable to small violations of the assumption of no confounding [21] . A number of recent studies have failed to show any evidence of a weekend effect [22] , including one in UK ICUs [23] , whereas others found no evidence to support increasing the weekend provision of services [24, 25] . This remains a topic of considerable clinical and political interest.
Status epilepticus is a useful condition to study the weekend effect for several reasons. Firstly, status epilepticus requires rapid seizure control and treatment of precipitants. Secondly, optimal care requires specialist multidisciplinary input, as well as rapid access to advanced diagnostic and therapeutic tools that may be less available at weekends. Importantly, early specialist care may be less available in some hospitals at weekends than others, particularly in smaller, nonacademic centres: we would expect a 'weekend effect' to be more pronounced or perhaps exclusively present in smaller, non-specialist centres.
We therefore evaluated the association between weekend critical care unit admission and in-hospital mortality in patients presenting with status epilepticus, comparing hospitals we categorised more or less likely to have full 7-day services. We studied a comprehensive nationwide cohort of critical care unit admissions in the UK over a 6-year period.
Methods
We studied adults (≥ 16 years) admitted to UK critical care with a primary or secondary diagnosis of 'status epilepticus or prolonged seizure', from 1 January 2010 to 31 December 2015. We included only the first of multiple admissions. We did not study patients transferred from or to other units. We The primary outcome was in-hospital mortality. We assessed the association of mortality with when patients were admitted to critical care; midnight Friday to midnight Sunday (the weekend) vs. any other time (weekdays). We assessed the interaction of this association with category of hospital, which might determine weekend availability of specialist services; university hospitals vs. others.
The severity of many illnesses may be different at the weekend, but we think that this confounding factor is less likely to apply to status epilepticus. Nevertheless, we adjusted for some potential confounders: age; sex; calendar year; admission source; number of days from hospital admission to critical care admission; acute illness severity [26] ; prolonged seizure as primary vs. secondarydiagnosis; severe comorbidities; and functional status. We categorised admission source as: ward; emergency department; operating theatre; or other critical care area, for instance coronary care. We categorised duration of hospital stay, before critical care admission, as: ≤ 1 day; 2-7 days; or more than 7 days. We adjusted for comorbidities: severe cirrhotic liver disease; dialysisdependant kidney disease; NYHA functional class 4 heart disease; severe respiratory disease; metastatic cancer; haematological malignancy; or immunological dysfunction.
We categorised functional status before hospital admission as independent, partly dependent or total dependent for activities of daily living.
We used Stata 15.1 (StataCorp, College Station, TX, USA) for analyses. We used multiple logistic regression to analyse the association between weekend admission to critical care and in-hospital mortality. We tested whether this association interacted with category of hospital, in the absence of which we pooled results for all hospitals. We modelled all variables as categorical, except age and ICNARC-predicted mortality, for which we used restricted cubic splines with four knots (5th, 35th, 65th and 95th centile). We clustered patients by hospital, using generalised estimating equations with an exchangeable working correlation structure and robust standard errors.
We used marginal standardisation to produce adjusted risks and risk differences to aid interpretation of adjusted OR (95%CI) [27] .
We performed two sensitivity analyses. We first did not include patients admitted to critical care from an operating theatre, as the rate and type of operations might differ between weekends and weekdays. We also analysed interactions with markers of illness severity in the first 24 h after critical care admission: mechanical ventilation; sedation; neuromuscular blockade; and the lowest Glasgow Coma Scale score. We decided not to include these in the primary analysis as they may be due to different practices on weekdays and at the weekend, potentially causing over-adjustment bias (Supplementary Information) [28] .
We performed two secondary analyses; seven days of the week as the exposure variable, to explore day-by-day variations in mortality; and duration of hospital stay among survivors as an outcome, using negative binomial regression and the same exposure variables as the primary Table S1 ).
University hospitals more often recorded a secondary diagnosis (see also Supporting Information Table S1 ).
Patients were less likely to die after weekend admission to critical care than after admission during 
Discussion
We found no evidence of increased mortality after weekend critical care admission in patients with status epilepticus.
Mortality was lower after weekend admission in hospitals not associated with a university.
The absence of harm following weekend admission is consistent with existing literature [16] [17] [18] [19] 23] . The lower mortality after weekend admission compared with weekday admission in some hospitals might be due to unmeasured differences in patients presenting at weekends. For In conclusion, there is no evidence for a harmful weekend effect for patients admitted to UK critical care with status epilepticus. 
